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OBJECTIVES 



Upon completion of the ILS Chem Pac on Chemical Terminology 
the student should be able to 



1. Matter f Properties & Changes 

Given a list of properties or changes, distinguish 
a physical property from a chemical property and a 
physical change from a chemical change — or vice ver:,'\-«» 
in 10 out of 11 such items listed. 



2. Classification of Matter 

Given the name or formula of a substance, identify 
the substance as an element, a compound, or a mixture— 
in 6 out of 7 such substances presented. 



3. Symbols 

With the aid of a Periodic Chart, given the name 
of an element, write the symbol—or given the symbol, 
name the element — in 13 out of 14 elements presented. 



4. Energy 

Calculate the amount of heat required, in calories, 
to change a given amount of water from one temperature 
to another for any given problem. 



5. Nature of Science 

Read a book — that is not a textbook but is similar 
to those mentioned in reading 5.1— about the nature of 
science or the work of research scientists and submit 
a written report of this reading. 



ILS Chem Pac 2 - Chemical Terminolcq y 

[or "Learning A Foreign Language"] 



Reading 1 •! 



Read pages 12-13 in Medeiros, 

pages li-13 in Sackheim & Schultz, and 

page 45 in Holum. 

Notes: 



The term matter can be defined as anything that has 
weight and occupies space, i.e., the entire physicgil world. 
Mass is the actual quantity of matter in any body and is 
constant. In contrast, the weight of a body varies with 
location because weight is defined as a force~the 
attractive force called gravitation which the earth exerts 
on a body. 

Physically, matter can be classified as existing in the 
solid, liquid, or gaseous state. Matter can usually be 
changed from one state to another « When no new substance 
is produced this is called a physical change . The other 
type of change, a chemical change , is one in which new 
substances are produced that have entirely different proper ti 
from the original substance. These properties of matter are 
also classified into physical and ch^ical properties. 
Physical properties include melting point, boiling point, 
density, viscosity, surface tension, color and solubility 
in water. Chemical properties are sometimes indicated by 
the evolution of a gas, formation of a precipitate, a 
color change, or an energy change in the form of light or 
heat or both. 




Sackheim & Schultz: p. 22, #2 and #7. 



Conference 




If you are still having difficulty with distinguishing 
between physical and chemical properties and/or physical 
and chemical changes, please see your instructor. 

Date : 



Notes : 
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Reading 2»1 



Read pages 9 and 34-35 In Medelros, 
pages 16^20 in Sackheim & Schultz, and 
pages 20 & 21 In Holum. 
Notes: 



Chemically^ matter can be classified as either a sxabstance 
or a mixture » Sxabstances, In turn, can be either elements or 
compounds . Mlxtur es in turn, can be either heterogeneous or 
homogeneous » A symbol , e.g. H, represents the concept of one 
atom of an element-- the unit particle that takes part in a 
chemical change. A formula , e.g. Hg., is the smallest amount 
of a substance that represents its composition. When they 
exist as distinct particles, the term molecule is used. 
Otherwise, the term formula unit Is appropriate for such 
s\abstances as NaCl. The atomic weight of an atom is the 
relative mass of the atom compared to the mass of one 
carbon a.tom whose mass is exactly 12 atomic mass units. 
The gram atomic weight or gram-atom is the atomic weight 

23 

expressed in grams and is the weight of 6 x 10 atoms. 
The molecular or formula weight is_the weight of a molecule 
or formula unit compared to the mass of one carbon twelve 
atom. The gram molecular weight or mole is the molecular 

weight expressed in grams and is the weight of 6 x 10 
molecules. The gram molecular volume is the volume decupled 
by one mole or gram molecular weight of any gas at standard 
temperature and pressure and has a value of 22.4 liters. 




Self-test 

Sackheim & Schultz: p. 22, #3i 



Conference 



0 



If you are still having difficulty with classifying 
matter and the texrminology involved, please see your 
instructor. 

Date: 

Notes: 



Reading 3.1 



Read page 8 in Medeiros, 

page 21 in Sackheim & Schultz^ and 

page 26 in Holum. 

Notes: 



EKLC 
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As noted in reading 2.1, each element can be represented 
by a symbol. The symbol B identifies the element boron. In 
this example the symbol is the first letter of the name of 
the element. However, this can not be used for every element. 
Therefore, some elements take the first tvgo letters of the 
name for their symbol — for example, barium is Ba. Sometimes 
the symbol suggests a sound that is apparent in the name — 
for example, Zn for zinc. Still other symbols are based upon 
the Latin names of the elements. Na, the symbol for sodium, 
comes from the Latin word natrium. 




Sackheim & Schio^tz: d. 22, #9 and #10 • 
- OR - 

GET-$ELMENT - This is a time limited CAI program in the 
public computor library for drill on the 
symbols for the elements. 



Conference 



0 



If you are still having difficulty with chemical symbols, 
please see your instructor. 

Date: 

Notes : 



j Reading 4.1 



Read pages 14-15 in Sackheim & Schultz# and 
pages 14 & 15 in Holum. 
Notes : ^ 



A key word in defining chemistry is change. Changes 
involve energy. Energy is defined as the ability to do work. 
Energy is usually classified into two categories: kinetic . 
energy associated with motion and potenti.al energy which is 
stored energy. Heat is the most common form of energy. The 
unit of heat energy is the calorie which is defined as the 
amount of heat required to raise the temperature of one gram 
of water one degree Celsius. 
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Self-test \^4^2^ 

Sackheim &' Schultz: p. 22, #6# 
Conference f4,3j 





If you are still having difficulty calculating amounts 
of heat energy in units of calories at this point, please 
see yoiu" instructor. 



Reading 5,1 - Read pages 3-6 in Medeiros and pages 2-4 in Holum. 



Chemists, sometimes appeal- to converse in a language of 
their own. This activity will attempt to familiarize you with 
the language and concepts used to discuss chemistry* Many 
terms ars difficult to define in only a few words—such as 
the term chemistry. Chemistry is such a wide ranging endeavor 
one co^'ld, not too facetiously, define chemistry as what 
chemists do. For discussion pxar poses, I will define chemis try 
as the science which deals with matter and the changes it 
undergoes. The key words of this definition ai.e science , 
matter (Reading 1.1), and changes (Reading 4*1) . 

You have been provided with several booJr.s to help you 
understand the nature of science and its relationship' to the 
world. Silica and Me is an illuminating view of one of the 
major fields of industrial chemistry — silica, :the basic 
component of sand which covers over 60 percent of the earth's 
surface. This is not a textbook* It is a narrative . that 
tells how Guy Alexander turned science into discoveries and 
discoveries into products-^by hard work and now and then a 
lucky break. It is also an account of a scientist's transition 
from college professor at a large university to an industrial 
career of developing and refining silicon compounds. 

Wednesday Night at the Lab; Antibiotics t BioenqineerinQt 
Contraceptives » Drugs and Ethics is a collection of lively 
and informative articles relating the work of research scientists 
to questions of soci^al, political, and environmental impact. 
Many scientists describe their research in a broad range of 
topics — inherited disease, the role of herbicides in 
agriculture and def ciliation, politics and birth control, 
chemotherapy and mental illness; among others — in language 
requiring only a high school background in chemistry. 



Notes : 
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Th npas Edison, Chemist is the story of an inventor, innovator, 
el^ctFical and mechanical wizard - who was first and foremost a 
rc:T>ar)cably versatile cherr<ist. He established the first industrial 
research laboratory in the United States. His work on a practical 
chemical composition for his phonograph records pioneered large 
r>cale fabrication of plastics. He was the first to prepare iron 
powder commercially by direct hydrogenation; the first to develop 
carbon fibers; the first to observe strong absorption of gases by 
platinum r;ietal ; tho first to develop a commercial alkaline storage 
battery; etc. In this book the chemistry behind the problems 
Edison faced is explained and his methods and chemical know-how 
are illustrated by the ingenious ways he went about solving each 
difficulty. Thomas Edison — the greatest American inventor ~ 
was above all elr.e a highly skilled applied chemist. 

A brief (one page), typewritten report/reaction to one of 
these books will complete this activity. 

Book report is due at time you complete next Pac . 




Self-test <^5^ 

The written report and conference will be Self -test 5.2 



Conference 




Date: 
Notes : 



IL3 Pac 2 fixam will consist of 10 questions. 
Objective 1 - Hat^:er - 2 questions 
Objective 2 - Classification - 3 questions 
Objective 3 - Symbols - 4 questions 
Objective 4 - Energy - 1 question 

Objective 5 - Nature of Science - book report and 

conference 

See ILS Pac 0 (Student Directions) for Grading System 
Equivalents. Please remember that although the Exam is 
necessary for a grade it may not be sufficient. You may 
also be asked to have a final conference with your instructor. 

ERJC 10 



Date: 
Notes : 



SUPPLEMENTARY MATERIAL 

Objective 3 - Symbols 

Element Card Game 
Objective 4 - Energy 

Audio-Tape A2: Energy Changes in Chemical Reactions 



ANSWERS 



Self-test 




2. (a) physical 

(b) chemical 

(c) physical 

(d) physical 

(e) chemical 



Self-test< 2.2 




(a) mixture 

(b) element 

(c) compound 

(d) mixtxire 

(e) element 

(f ) compound 

(g) mixture 



7. (a) physical 

(b) chemical 

(c) physical 

(d) chemical 

(e) physical 

(f ) chemical 



Self-test 




9. (a) oxygen 

(b) nitrogen 

(c) iron 

(d) potassium 

(e) sodium 

(f ) chlorine 

(g) hydrogen 



Self-test \4.2 




10. (a) Mg 

(b) Ca 

(c) I 

(d) C 

(e) P 

(f) Zn 

(g) Cu 



6. 6,000 calories and 1 #5 grams of protei 
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MATTER 



r 

Substances 




Elim.nts C«.po'und. Heterogen.ou5 



Homogeneous 
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